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1   Introduction

The new user plane AS protocol layer above PDCP is agreed to be introduced in RAN2. In this document we will discuss initiation of the new layer entity.

2   Background

The introduction of a new user plane AS protocol layer was agreed in RAN2 [1].

Agreements

1: A new user plane AS protocol layer (e.g. PDAP) above PDCP should be introduced to accommodate all the functions introduced in AS for the new QoS framework, including:

-
QOS flow->DRB routing; 

-
QoS-flow-id marking in DL packets;

-
QoS-flow-id marking in UL packets;

2
The new protocol layer is applicable for all cases connecting to the 5G-CN

3:
Single protocol entity is configured for each individual PDU session.

For each UE, the RAN establishes at least one default DRB for each PDU Session indicated by the CN upon PDU Session establishment [2].

A default QoS rule (including QoS profile) is provided to the UE at PDU Session establishment, i.e. the default QoS rule shall include a packet filter which may be a match-all packet filter and an evaluation precedence value with highest possible value. In addition, pre-authorized QoS rules may be provided to the UE. QoS rules can be also provided at QoS flow establishment [3]. 
3   Discussion

We define the new layer above PDCP layer as Service Data Adaptation Protocol (SDAP) layer. Some analysis and discussions on initiation of SDAP entity is provided below.

During the session Setup/Modification procedure, the NAS QoS profiles will be provided to RAN.  The SDAP entity will be configured for each individual PDU session. A default DRB and optional dedicate DRB will be established per PDU session also during the PDU session setup procedure. Considering multiple PDU sessions may be setup for one UE, when the NAS layer of UE produces a QoS flow it needs to know which SDAP entity the QoS flow should be delivered to. And for the reconfiguration of the SDAP entities, the gNB should indicate UE which the SDAP entity the reconfiguration applies to. Consequently, the identity of SDAP entity should be configured for UE. UE will associate the id of SADP entity with the PDU session id for the data transmission.

Proposal 1: UE should be configured with an SDAP entity when a PDU session is established.
In LTE, the EPS bearer and DRB are associated [4]. As depicted in the Figure1, when a data radio bearer exists, there is a one-to-one mapping between this data radio bearer and the EPS bearer/E-RAB. For UL, UE stores a mapping between an uplink packet filter and a data radio bearer to create the binding between an SDF and a data radio bearer in the uplink. An indicator in NAS is used to indicate the default EPS bearer for UE. When the NAS layer in UE gets a default EPS bearer, it can map the default EPS bearer to the default DRB based on the one to one mapping between EPS bearer and DRB.
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Figure 1 EPS Bearer Service Architecture in LTE 
But in NR, the QoS flow based framework is introduced. The QoS flow is the finest granularity of QoS differentiation in the PDU session. The NAS layer is responsible for mapping IP flow to QoS flow and the AS layer is responsible for mapping QoS flow to DRB. RAN can map multiple QoS flows to one DRB, therefore, there will be no fixed one to one mapping between QoS flows and DRBs.
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Figure 2 QoS architecture in NR and NextGen Core
In NR, when UE gets a QoS flow of default QoS profile it still needs to know the mapping of QoS flow to DRB in order to transfer the packets of the QoS flow to network.

In another scenario, if an incoming UL packet matches neither an RRC configured nor a reflective “QoS Flow ID to DRB mapping”, the UE shall map that packet to the default DRB of the PDU session. And during the PDU session setup, many DRBs may be established and gNB should indicate which one is the default DRB. The identity of default DRB should be indicated to UE for the possible QoS flow to DRB mapping and transmission of packets without QoS flow to DRB mapping.
Proposal 2: A default DRB should be setup when a PDU session is established and an SDAP is configured.
4   Conclusion

Based on the discussion in this paper, we propose the following proposals:

Proposal 1: UE should be configured with an SDAP entity when a PDU session is established.
Proposal 2: A default DRB should be setup when a PDU session is established and an SDAP is configured.
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